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PREFACE 
The present study makes an attempt to examine the effects of Green 
Revolution on farming and on environment in Aligarh district. The study further 
attempts to examine the crop productivity in the district variations by selecting 13 
major crops grown in different blocks of during the period of 2002-05. 
The entire work has been divided into 5 chapters. Chapter I deals with the 
physical environment i.e., the relief and structure, climate, drainage, soils of the 
study area. Chapter II attempts to describe the genesis of Green Revolution in 
India. Chapter III attempts to evaluate the crop land use and cropping pattern in 
Aligarh district. Chapter IV is devoted to explain the meaning and method of 
agricultural productivity measurement and marking out productivity regions 
considering block as a unit of study in district. Chapter V deals with to examine 
the effects of Green Revolution on environment in Aligarh district. In the end, 
some suggestions have been given in conclusion part. 
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INTRODUCTION 
New agricultural technology within the frame of Green Revolution brought 
tremendous changes in the agricultural scenario in different parts of the country in 
general but the areas in the states of Punjab, Haryana and western Uttar Pradesh 
achieved substantial benefits. Agricultural technology has been much helpful to 
intensify efforts in the form of green revolution in increasing agricultural 
productivity. 
The term green revolution was coined in 1968 by Dr. William S. Gaud, 
Director of the U.S. Agency for International Development (USAID) to describe 
the breakthrough in foodgrains production with by the introduction of and rapid 
diffusion of semi-dwarf wheat and rice varieties in parts of India. Scientific 
advancements during the green revolution phase have helped much to increase 
food production ahead to that of the population growth in the country, but they 
have created serious problems with the agro-ecosystems: the problem of ground 
water depletion, soil degradation and an spread of desertification conditions and 
the appearance of a number of pests, diseases and weeds. Hence, the risk of 
sustainability of agriculture has increased. 
The present study is attempts to evaluate the levels of agricultural 
productivity under the frame of green revolution and its effects on environment. 
The Aligarh district was selected for the Intensive Agricultural 
Development Programme (lADP) in 1961-62 with a view to accelerate the food 
production by compounding all the requisite inputs and to demonstrate to the 
farmers the most effective methods of increasing agricultural production by 
adopting the latest farm technology. 
The Aligarh district is located in western part of Uttar Pradesh. It lies 
between 27° 34' N and 28° 11' N latitudes and 77° 29' E and 78° 38' E longitudes 
to form the part of central Ganga-Yamuna Doab. It is bounded by the district of 
Bulandshahr in the north, and by the Mathura district in the west and south-west. 
The district of Hathras lies to its south and Etah in the east. The extreme 
northeastern boundary is formed by the river Ganga, which separates the Badaun 
district from the Aligarh. Whereas, the extreme northwestern boundary is formed 
by the river Yamuna, which separates the district of Aligarh from the Gurgaon 
district of Haryana state. 
The district of Aligarh spreads over an area of 3700.4 sq. km. From the 
administrative points of view, the district has been divided into 5 tehsils namely, 
Atrauli, Gabhana, Khair, Koil and Iglas. These tehsils for administrative purposes 
have further been subdivided into 12 development blocks namely, Atrauli, 
Gangiri, Bijoli, Jawan, Chandaus, Khair, Tappal, Dhanipur, Lodha, Akrabad, Iglas 
and Gonda, which incorporate altogether 1181 villages. 
For the present analysis, all of the 13 major crops grown in the district 
(during 2002-05) were considered and they were grouped into as: cereals, pulses, 
oilseeds and cash crops. The study examines variations in crop productivity 
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considering block as an unit of study in the district. The productivity indices were 
calculated on the basis of Standard Nutrition Unit (SNU) method initiated by 
Stamp. The study further attempts to analyse the impact of green revolution on 
environment. Effects of fertilizers on soil fertility, effects of irrigation (as a cause 
of waterlogging) and the reduction of area under forests during 2002-05 were 
attempted to examine in the study. 
The present study is based on secondary source of data which were 
obtained for three consecutive years (2002-05) from the District Statistical office, 
and office of the Director of Agricultural Statistics and Department of Agriculture 
and Technology, Aligarh. 
CHAPTER I 
PHYSICAL SETTING OF ALIGARH DISTRICT 
Aligarh District is located in a fertile agricultural tract of Ganga-
Yamuna Doab in between i t 29' N and 28*^  1T N latitudes and 77° 29' E 
and 78^ 29' E. longitudes. It is bounded by the river Ganga on the northeast 
and the Yamuna on the Northwest. The greatest width from west to east, 
from the Yamuna to Ganga near the northern border, is about 112 kms and 
the maximum length from north to south 72 kms. 
A. Structure and Relief 
Aligarh District forms the part of the Ganga Plain. This plain is a 
depression between the Himalayas in the north and the Deecan Plateau in 
the south. It has been filled with alluvium brought down by the Himalayan 
rivers. The deposition of this alluvium commenced after the final upheaval 
of the mountains and has continued throughout the Pleistocene upto the 
Recent.' 
The Aligarh District forms a part of the upper Ganga-Yamuna Doab, 
which is of remarkable fertility. The surface of the plain slopes down 
gently from north to south and southeast. The surface is spotted with the 
presence of several depressions, formed by the rive valleys and natural 
drainage lines, while the elevation consists merely of slight ridges of land. 
The most prominent of them are three irregular lines running from north to 
south. The first follows the boundary between the Parganas of Tappal and 
Chandaus, the second may be seen along the right bank of the stream rassed 
Karwan and the third which is more interrupted an-d less defined lies a few 
kilometers in the east. These ridges continue through the upper portion of 
tehsil Iglas and two of them entire Mursan Pargana of Hathras district. In 
places they throw off transverse spurs which reduce gradually into the level 
surface of the plain. To the west of Aligarh these are two parallel lines of 
high sandy ground running from north to south, but elsewhere they are not 
of such length or extent as to need special mention. 
The configuration of the land is very similar to that of the Doab. 
From the Ganga Khadar the surface level rises sharply to the high sandy 
upland which is planked by the old high bank of the river Ganga. From the 
high bank, the level descends inland gradually to a depression drained by 
the streams named Nim and Chooiya, beyond which it again rises to the 
bank of a stream named the Kali Nadi. Along the right bank of the Kali 
Nadi there is a sandy belt which rises from the low and narrow Khadar of 
that stream and that is followed by a fertile belt of loam soil, which 
gradually links into the broad central depression. The later traverse the 
entire district in a southeasterly direction roughly parallel to the course of 
the Ganga. Entering from the north of the district Aligarh, this tract is 
characterized by clay soils, imperfect natural drainage and numerous lakes 
in which the surface water collects without finding an adequate outlet. In 
consequence of the resultant saturation the tract is marked by frequent 
stretches of barren usar lands and the exudation of salt in the form of the 
reh. Beyond this depression the surface rises again into a level plain of rich 
soil, assuming a sandy character in the western parts of the district. In the 
northwest the general characteristics of the Doab are maintained by loam 
alternating with clay in the depressions and with lighter ground on the 
banks of the few drainage till finally these come to the high cliff of the 
Yamuna, from where the level drops to the Khadar of that river. The 
southwestern part of the district presents some what remarkable features in 
tehsil Iglas and part of the district Hathras. It contains a sandy tract of a 
very homogeneous type in which these are practically no depressions, 
while the variations in the general level are those formed by the minute 
valley of the karwan stream. 
The general level of the district is extremely regular. The greatest 
height of the ground surface is about 195 m. above sea level at Chandaus 
and Tappal in the north west dropping to 189.58 m. at Soma in the centre. 
The height where the Ganga Canal enters the district is 193.24m. above sea 
level and from this there is a gradual slope eastwards to follow the 
direction of the Ganga. The height above sea level being 186.84m. at 
Atrauli and 180.74m. at Dadon, while in the Khadar the height at the points 
of entry and exit of the lower Ganga Canal are 178 m. and 176.78 m. 
respectively. Further south the level drops from 189 m. on the bank of the 
Karwan near Khair to 185.32 m. at Aligarh and 183. 49 m. at Jalali, all 
these places lying in much the same latitude south of this the recorded 
heights above sea level are 180.14 m. at Gorai, 177.09 m. at Iglas, 180.14 
m. at Sasni and 176,78 at Sikandra Rao. On the southern border typical 
heights above sea level are 176.78 m. at Hathras, 175.56 m. at Haryana and 
175. 96 m. where the Ganga Canal leaves the district. The Grand Trunk 
Road follows the general line of the slope pretty closely, and in a length of 
roughly 80 km, the level drops form 190. 50 m. to }73.76 m. giving an 
average gradient of about one fifth of a meter per km. 
B. Drainage 
In Aligarh district rivers constitute an important feature of the 
landscape. The rivers affect the land they flow besides being one of the 
main sources of water supply. Rivers of the district follow the general 
slope of the land and traverse the area from north to south and southeast on 
the basis of source of water these rivers can be categorised as: the rivers 
having their sources in the snowy caps of the Himalayas and are perrinialin 
nature. The rivers of Ganga and Yamuna are representative of this class; 
the others have no permanent source of water supply, and therefore, they 
dry up or are reduced to insignificant streams in the hot weather. These 
streams however, swell to considerable dimensions during rainy season. 
The rivers of Karon, Sengar and Rind come under this category. 
The river of Yamuna has its source in the snowy peaks of the 
Himalayas. Coming from the north it flows along the northwestern border 
of Aligarh district and then moves towards south and enters into the 
districts of Mathura and Agra. 
In Aligarh district the rivers flow from north to south forming a 
minor loop and the bordering lands along it all flat low-lying plains mainly 
devoted to agriculture and grazing. The river banks rise gradually with a 
gentle slope giving room to fertile expanses of alluvial land known as 
khadar. 
The river Karon or Karwan, as it is known in some parts, flows in a 
north-south direction and passes through the areas of Khair, Iglas tehsils of 
Aligarh district. Further southwards passing through the district of 
Mathura, it joins the river Yamuna near the city of Agra. 
The Sengar is a tributary of river Yamuna and it rises in the Aligarh 
district and flows in a north-south direction upto the southern border of the 
district. 
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The Rind or Arind rises in low lands between the two branches of the 
Ganga Canal in Aligarh district. The river flows in a southeasterly direction 
and like most of the seasonal streams it becomes dry in the cold and hot 
weather season but attains a considerable dimension during the rainy 
season. The Rind flows through a shallow alluvial bed. 
The river Kali properly known as Kalindri, rises in the district of 
Muzaffarnagar and before entering into the Aligarh district, it passes 
through Meerut and Bulandshahr districts. In Aligarh, the river takes a 
southerly course before it enters into the district of Etah. 
The Kali Nadi on its left bank, is joined by Neem Nadi, which comes 
from the north. The river Neem is seldom dry and drains lowlying lands, 
where it joins Kali Nadi which oftenly inundates during the rainy season. 
The bed of the river has been deepened in order to improve the drainage, 
and the water is used for irrigation purpose. 
The Ganga rises in the Gangotri glacier behind the Kedarnath Peak 
where it is known as Bhagirathi. After entering the plains at Haridwar, it 
flows southwards up to the district of Bulandshahr, and as it enters the 
Aligarh takes a southeasterly course, the river forms the northeastern 
boundary of the district and separates the district of Aligarh from Budaun. 
12 
C. Climate 
The climate of the district is of tropical monsoon type, which is 
characterized by a seasonal rhythem of the southwest and northeast 
monsoons. Weather in summer is hot and pleasant in winter, and a general 
dryness is experienced except in the monsoon season. The cold weather 
season which starts from the middle of the month of November to early 
March is followed by the hot weather season which lasts until the middle of 
the month of June. The southwest monsoon season takes start from the 
middle of the month of June and ends to the third weak of the month of 
September. The period extending from the last weak of September to the 
middle of November may be termed as post-monsoon season. 
The climate of the Aligarh is similar to that of the Ganga-Yamuna 
Doab. The district experiences a severe cold in winter, and oppressive heat 
in summer. The minimum and maximum temperatures recorded at Aligarh 
vary from 27"C and 44.0^C. The annual average rainfall varies from 60 to 
70 cm. In general the climatic pattern of Aligarh district maybe divided 
into four distinct seasons: 
(i) Cold weather season (December to February) 
(ii) Hot weather season (March to mid June) 
(iii) Season of general rains (Mid-June to mid-September) 
13 
(iv) Season of Retreating Monsoon (October to November) 
(i) The Cold Weather Season 
By the end of the month of November the southwest monsoon 
completely ceases and the district comes under the influence of the high 
pressure belt, which develops over north India owing to the low 
temperatures. In this season relatively low pressure exists over the Indian 
Ocean thus causing the winds to blow from the plains towards the sea. The 
beginning of cold weather is marked by a considerable fall in temperature. 
The mean monthly temperature falls from 20° C in November to 16° C in 
December. The temperature shows a further fall in January when the 
average is recorded as 15° C. The diurnal range of temperature during the 
winter months is high making the nights cool and the days are relatively 
warm. 
(ii) The Hot Weather Season 
This season begins with the end of the month of March and the 
increase in temperature continues till mid-June. Its beginning is marked by 
an appreciable increase in temperature, and a decrease in air pressure. The 
mean maximum and minimum temperatures in the month of March are 
marked as 37° C and 5° C respectively. The temperatures continue to rise 
with April onwards when the maximum and minimum for the month remain 
42° c and 16° C. The months of May and June record exceptionally high 
14 
temperatures. The mean maximum temperature may rise to 45° C in both 
the months. 
In summer months, hot dry winds of great velocity are regular 
phenomena. The velocity of these winds begin to increase steadily from the 
month of March, with the average wind speed of about 5.6 km./hour. The 
days are characterized by intense heat, dry air, generally characterized with 
relative humidity reduced to 24 per cent. During the summer months, hot 
dry winds below with great velocity which is locally called as 'Loo'. The 
relative humidity is reduced to the lowest of 2 to 3 per cent in afternoon. 
The most peculiar phenomenon is the occurrence of dust with 
thunderstorms in the evening during the hot weather season with strong air 
movement. A little rain sometimes is brought by these thunderstorms. 
(iii) The Season of General Rains 
On account of the excessive heat of the summer months, a low 
pressure area develops in northwestern India and by the middle of June it 
brings a complete reversal in the air movement. With the arrival of humid 
oceanic current cause a fall in temperature and the air becomes cool and 
pleasing. The mean monthly temperatures fall from 35° C in June to 32° C 
in the month of July. The relative humidity increases from 27 per cent in 
May to 74 per cent in July. The sky is generally overcast during the rainy 
15 
season. The average cloud cover being seven tenth in the month of July 
whereas, it rarely exceeds two tenth during the summer months. 
Rain in Aligarh is caused with the on set of monsoon in the last weak 
of the month of June or the first weak of July and continues till the end of 
the month of September. About 90 per cent rain is received in this season. 
A peculiar characteristics of the rain is that the rain does not occur 
continuously, after two or three days of continues rainfall, there is a break 
as a period of days spell for a week or ten days. The rainfall received 
amounts on an average to about 70 cm. annually. The rainfall is unevenly 
distributed and is heavier in the east and reduces in amount from the 
central parts than to the west. The Atrauli Tehsil lying in the northeast 
receives an average of about 72 cm and Iglas forming the part in southeast 
receives about 57 cm of rainfall. The Koil Tehsil receives an average of 67 
cm. Rainfall. Similarly the Khair tehsil receives 60:5 cm of rainfall. 
(iv) The Season of Retreating Monsoon 
The withdrawal of southwest monsoon takes place usually by the 
third week of September. Rainless intervals become longer and the retreat 
of monsoon takes place with intermittent rains and dry weather. With the 
recession of monsoon there is a remarkable fall in the amount of 
precipiiation. The weather during this period is characterized by clear skies 
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and low humidity. The average rainfall in the month of October amounts to 
only 25 mm. and the cloud cover rarely exceeds onetenth. 
By the end of October the humid currents of southwest monsoon are 
replaced by the dry continental winds. By and large this is a period of 
transition between wet and dry weather. Usually this phase continues by 
the end of the month of November when the whole area comes under the 
influence of northeast monsoon. 
D. Soils 
The soils of Aligarh district are mainly alluvial and can be divided 
into two broad sub-divisions old and new alluviums. The new alluvium is 
confined to the flood plains of the rivers and their tributaries, while the old 
alluvium is represented by the level plains above the flood level of the 
main rivers and their tributaries. Their soils differ considerably in their 
texture and consistency ranging from sand to loam, and silts to heavy clay, 
that are ill drained and some times charged with injurious salts known as 
reh. The great soil tracts of the district are found almost parallel to the 
rivers. From the east of the Ganga river, the soil varies from sandy to sandy 
loam, and clayey loam in the middle of the district. 
On the basis of profile, texture colour etc. the Soil Survey 
Department of the district in 1985 classified the soils of Aligarh district 
into eight types. 
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(i) Recent Alluvium 
(ii) The Ganga Loamy Sand 
(iii) The Ganga Sandy Loam 
(iv) The Ganga Clayey Loam 
(v) The Yamuna Sandy Loam 
(vi) The Yamuna Khadar 
(vii) Trans-Yamuna Khadar 
(viii) Usar Soils 
(i) Recent AHuvium 
Recent Alluvium occurs over a narrow belt along the river beds of 
rivers of the Ganga, Yamuna and Kali Nadi. The colour of the soil varies 
from light grey to ash, and the texture sandy to sand loam. 
(ii) The Ganga Loamy Sands 
This type of soil forms a narrow belt in the northeastern part of the 
Atrauli Tehsil and lies parallel to the loamy sand in texture and Yellowish 
grey in colour. 
(iii) The Ganga Sandy Loam 
This type of soil covers a sizable portion of the district. It is 
homogeneous in character and the topography of the surface is remarkably 
uniform. These soils are brown in colour, a number of sandy ridges are 
visible on these soil tracts. 
(iv) The Ganga Clayey Loam 
This type of soil is generally found in Jawan block of Koil tehsil. It 
also occurs in Lodha and Dhanipur blocks of Koil tehsil and Gangiri and 
Atrauli blocks of Atrauli tehsil. Presence of this soil is seen north to south 
almost parallel to the course of the river Ganga. 
(v) The Yamuna Sandy Loam 
The Yamuna sandy loam covers the entire area of the tehsil of Khair 
and in the Chandaus and eastern part of Tappal blocks of Khair tehsil. The 
entire area covered by these soil forms on upland part in the district. 
(vi) The Yamuna Khadar 
The Yamuna khadar soil occurs in the north to south almost parallel 
to the course of the river Ganga. The soil is generally clayey or clayey 
loam in its formation. This type of soil is furthef divided into two types 
namely, Yamuna clayey loam and Yamuna sandy loam. The Yamuna 
19 
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clayey loam occurs in the central part of Tappal block. The Yamuna Sandy 
loam is found in the north-south and east of the Yamuna clayey loam. 
(vii) Trans-Yamuna Khadar 
Trans-Yamuna khadar soils cover the central and eastern parts of the 
Tappal block of Khair tehsil. The texture of the soil is fine sandy loam to 
loam in character. 
(viii) Usar Soil 
Large tracts of Usar are found in the western parts of the district in 
comparatively on elevated land of Khair and Iglas tehsils. These soils are 
Sandy in texture and being deficient in organic matter are not fertile. 
21 
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CHAPTER II 
GENESIS OF GREEN REVOLUTION IN INDIA 
Green revolution is the net outcome of a particular type of agrarian 
system covering a wide variety of measures to enhance crop output. This 
revolution is based on highyielding varieties of seeds (HYV) with closely 
associated agricultural technology, manures, chemical fertilizers, 
insecticides, pesticides, weedicides, and biological stimulators along with 
capital investment under well guided irrigation' facilities. Mechanical, 
chemical, biological and hydrological inputs are essential for rich agrarian 
transformation. Introduction of institutional inputs with regard to land 
reforms, consolidation of land holding, credit facilities, associated with 
service infrastructure in the form of rural link roads, rural electrification, 
tube-well irrigation, marketing support, storage facilities etc. have also 
been instrumental in bringing green revolution. These institutional inputs 
have brought structural changes in agrarian economy in the country 
keeping all other facilities aside, the introduction and development in the 
field of irrigation-tube-wells and canals have been most rewarding in the 
genesis of Green Revolution.' 
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The term green revolution was coined and used for the first time by 
William Gaud-an Administration of U.S. Agency for International 
Development in a speech before the Society for International Development, 
Washington in 1968. In his speech he glorified the dramatic increase in 
yield and production of major cereal crops like wheat and rice triggered 
through the development and large scale adoption of semi-dwarf high-
yielding varieties.^ 
Green revolution has been used to mean two different things. Some 
agricultural geographers use it for referring to a broad transformation of 
agricultural sector in the developing countries to reduce food shortages; 
others use it when referring to the specific plant improvements, notably the 
development of high-yielding varieties (HYV). Whatsoever, the meaning of 
green revolution may be taken the adoption of HYV of wheat and rice 
offered considerable achievements. In fact, these varieties of seeds 
revolutionized the agricultural landscape in developing countries, and 
thereby, the problems of poverty, hunger and undernourishment have been 
reduced in certain regions of the Third World Countries.^ 
In India the green revolution heralded in the mid-sixties (1966-67) 
with the introduction of high-yielding dwarf varieties of Mexican wheat 
and exotic varieties of paddy on selected scale. Though it is a debatable 
matter whether the green revolution is really a green revolution or a type of 
24 
Agrarian Revolution/Agrarian Transformation. Which was as a result of 
some favourable measures undertaken in developing countries after the 
throughing off the yoke of imperialistic exploitation in yester-years. 
Because the term green revolution would imply fundamental changes in 
farm economy in the inter-relationship on the farm and a shift of power 
within the rural sector from one class to another (Parthsarthy, 1971) 
The emergence of green revolution in India may also be closely 
associated with land consolidation, and with some other land reforms. But 
it is not spread to all types of agro-climatic regions.'* 
After independence, India launched Five Year Plans for the 
development of its resources, agricultural production was low, as the 
cultivation practices were old. Population was increasing and their was an 
urgent need for increasing food production. A Ford Foundation Team, at 
the invitation of the Govt, of India visited the country in 1959 and 
surveyed large areas of the country, and suggested some measures for the 
development particular crops and over large areas. This led to formulation 
and adoption of the Intensive Agricultural District Programme (lADP).^ In 
1962-63 with the introduction of Intensive Agricultural Development 
Programme in seven districts of India. The lADP approach envisaged 
adoption of a package of practices by the farmers in the form of to use 
fertilizers, seeds, pesticides and improved implements for cultivation, and 
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inter-culture crop operation's. The use of organic and green manure was 
also recommended. The machinery was strengthened.^ The efforts to 
increase production in few well endowed districts resulted the neglect of a 
vast areas that needed special attention. In 1964-65, lADP was changed to 
Intensive Area Agricultural Programme (lAAP), and it covered about 25 
per cent of the cultivated area of the country. 
The gains achieved during the lADP and lAAP were lost within few 
years due to lack of management and India had to import more than 20 
million tonnes of food-grains from the U.S.A. It was in 1966-67, the new 
HYV of wheat were imported from Mexico and made available for 
cultivation in India. These varieties were evolved with the research efforts 
of a team of agricultural scientists led by Dr. Norman Borlaug at the 
International wheat Research Institute, Mexico. There were serious 
apprehensions on part of the farmers for the import of HYV wheat seeds 
from Mexico, as they feared that the new Mexican varieties of seeds will 
breed diseases and even spoil the indigenous characteristics of soils. 
However, in 1966 the Govt, of India imported 20,000 tonnes of high-
yielding seeds of wheat from Mexico. The spurt in wheat production was so 
spectacular that this phenomena has been termed as green revolution.^ 
Ostensibly, the green revolution had touched the states of Punjab, 
Haryana and western Uttar Pradesh with regard to wheat production in a 
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big way and these states plus the states of Andhra Pradesh and Tamil Nadu 
brought area under rice cultivation in a similar way. 
The other states were lagging behind for one reason or the other. 
Sudhir Sen (1973) was quite right when he made the following observation 
in these words, "the green revolution is not a misnomer nor it is a fancy 
phrase: it is already very much a reality. It has not solved the food problem 
of India and other developing countries but it has brought the solid 
assurances that the problem can be solved. It has given them a breathing 
space in a period of spiraling population to come to grips with the problem 
and set their economic house in order."^ 
First wheat variety having short plant height, lodging resistance and 
higher grain yield 'Norin 10' was brought to U.S.A. by Dr. S.C. Salmon in 
1948 from Japan. Dr. C.A. Vogel evolved first spring dwarf wheat variety 
Gaines in Washington state of U.S.A. by using Norin dwarfing genes of 
Japan and later Dr. Norman E. Borlaug (the father of green revolution) and 
co-workers' evolved a number of dwarf spring wheat varieties at Mexico. 
Mexican varieties of wheat Lerma Rojo-64, S'onora-64 were directly 
introduced in initial period in India with the efforts of Prof. M. S. 
Swaminathan and Mr. C. Subramaniam (the Minister of Agriculture, Govt, 
of India). Considerable attention was later given to hybridization of 
Mexican material with India varieties. To tackle the problem of specific 
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deficiencies in Mexican varieties such as Red colour of grains, new 
varieties like 'Sharbati Sonara, Pusa Lerma, Kalyan Sona, and Sonalika 
were developed. 
Rice varieties grown in India mostly belonging to the sub-species 
Indica of Oryza sativa. Years ago Chinese scientist came across 
spontaneous in variety. Deo gee-woo gen' Evolution of Taiching Native by 
acrossing a tall Indica. Trai Yuen Chung with Dee Gee Woo gen in Taiwan 
and TR-8 (Miracle Rice) from Peta a tall Philippine Indica variety and Dee 
Gee Woo gen at International Rice Research Institute (IRRI), Monila, 
Philippines in 1960. To brought a real revolution in rice production and 
these two Indica varieties helped to dispel the old notion that only Japanica 
varieties of rice are capable of responding to fertilizer doses. In 1965-66 
both the varieties were introduced in India and subsequently recommended 
for commercial cultivation. Efforts were made to transfer drought tolerant 
to semi-dwarf varieties and as a result some short duration dwarf varieties 
like Bala, Cauvery and Akashi were released.^ 
With the application of the new technology in the form of improved 
varieties of seeds, the increased use of fertilizers and other modern inputs, 
the rate of growth of food grains potential went up and as a result, the rate 
of growth reached to a level of 2.7 per cent in 1968-69. Since then it has 
shown a gradual deceleration of 2.0 per cent during the year 1982-83. It is 
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interesting to observe though the growth rate of agricultural production was 
less in the post-green revolution period, than during the pre-green 
revolution period. The productivity growth rate was higher in the same 
period. In some parts of the country like in the states of Punjab, Haryana 
and western Uttar Pradesh, the yield rate of wheat reached at one time at 
the world standard. Again in some parts in the states of Andhra Pradesh, 
Tamil Nadu, Punjab and Haryana, the yield rate of rice was quite high, 
much above the all India average.'° 
The new strategy provided a tremendous success. In the words of 
Prof. Swaminathan "slowly but surely, the yellow colour of the seedlings 
of various crops started turning green due to increased development of 
chlorophyl as a result of better nutrition and this change in colour is 
popularly referred to as "Green Revolution". Really the phase of green 
revolution has increased crop production to a higher level, and holds 
promise of a total transformation of rural society. The message of high 
breeds and high-yielding varieties of seeds spread with an amazing speed 
and the other inputs were made available. We can therefore, be proud to be 
optimistic enough to challenge all the prophets of gloom provided we have 
full confidence in it." 
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CHAPTER III 
LAND USE AND CROPPING PATTERN IN ALIGARH DISTRICT 
A. Land Use 
Land use varies in accordance with variations in the environmental 
conditions, temperature, rainfall, topography, drainage and soil characteristics of 
the region. Any differentiation in these components of the environment affect land 
use. 
The practical purpose of making the use of land is for growing crops in 
harmony with environment. Land is put to various uses in different environmental 
and socio-economic conditions. For better utilization of land some scientific 
methods are needed for minimizing degradation of the quality of land. Therefore, 
land use planning in accordance with the changing needs and pressure of 
population is needed. 
The main purpose of planning is to frame a plan and guide for better use of 
land in such a way that the land is put to beneficial use together with to conserve is 
for future generation. The use and misuse of land guide to make a proper planning 
for bringing the land in optimum use. 
The use of land in Aligarh District can be considered with the following: 
1. Forest Lands 
2. Cultivable Waste Lands 
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3. Current Fallows 
4. Other fallow lands 
5. Land under Pastures 
6. Net Sown Area 
7. Area Sown More than Once 
(1) Forest Lands 
In the recent past, large areas in the district were covered with thick dhak 
forests, but a greater part of them have been cleared and the lands have brought 
under cultivation. In 2002-05 the district has a forested area to the tune of 6619 ha. 
(7.5 percent). The Bijoli block was having the highest figure of 1935 ha. (2.5 
percent) under forests and Gangiri block as lowest 2 ha. (Table 3.1) 
(2) Cultivable Waste Lands 
This category includes all the lands lying as waste on account of a number 
of reasons. The reasons may be the prevalence of jungli weeds, poor drainage, 
scarcity of water etc. The largest area of 1991 ha., under cultivable waste land was 
in Jawa block and a very small area of 248 ha. in Iglas block. 
(3) Current Fallow Lands 
Current fallows form a part of the cultivated land. But this category of land 
use differs from net sown area in the sense, that at the time of reporting, the area 
was not under the cover of cultivated crops, although it was cultivated during the 
last agricultural season. In Aligarh district, during 2002-05 about 21.42 per cent of 
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area was reported as under current fallows. The largest of 3176 ha. area under 
current fallows was found in Lodha block, and the lowest of 899 ha. in Tappal 
block. The area under current fallow lands was also affected by the amount of 
rainfall received during the monsoon season. 
(4) Other Fallow Lands 
This category includes those lands which are potentially arable, but owing 
to inherent poverty due to continued cultivation and some other factors it they can 
not be cuhivated continuously. A sort of rotation in cropping and keeping the land 
as fallow are to be practiced to restore the fertility of soil. In Aligarh district this 
category of land covered 22.5 percent of land area. The highest percentage of area 
under such lands during 2002-05 was in Jawa block (2746 ha.), and lowest of 859 
ha. in Atrauli block. 
(5) Land under Pastures 
The area under pastures and grazing lands was not very significant as it 
accounted for only 5.72 per cent of the total area of the district. This low 
percentage of pasture lands is mainly due to the reclamation and with these 
measures such lands efforts have been made to them into productive lands. 
(6) Net Sown Area 
This category of land includes all such land which were actually cultivated 
to be known as sown area during a single year. Extent of soil fertility is the main 
factor in ascertaining variations in net sown area in Aligarh district. Other factors 
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which may be accounted for the variation are: continued population pressure, 
prices of individual commodities grown over the area, increasing demand of 
foodgrains, government's sponsored extension services reaching to the farmers 
etc. 
(7) Area Sown more than Once 
This category of land includes all such lands which were used for 
cultivating alternate crops in a sequence without keeping the land free in a single 
year. The Aligarh district has 466.2 per cent area sown more than once in year 
2002-05 (as shown in Fig. 5). 
Cropping Pattern 
Cropping pattern refers to the proportion of area devoted for the cultivation 
of crops. Rotation of crops and area brought under double cropping all form the 
part of cropping pattern. P. V. John states, that "the term cropping pattern 
indicates the product-mix or the crop-mix that cultivator gets from his land".' 
Husain (1979) explains that the, "cropping pattern refers to the proportion of area 
brought for cultivation under different crops at a point of time". Quite often the 
crop statistics are used to denote cropping pattern. It is however, a dynamic 
concept as cropping pattern can be good for all times to come. The cropping 
pattern differs from macro to micro level, both in space and time and is governed 
largely by the physical, cultural and technological factors. 
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Cropping pattern of any particular crop area will generally be an outcome 
of adjustment with respect to enterprises and practices. Generally cropping pattern 
followed in subsistence fanning refers in which the farmers try to produce a 
number of crops they need. It is in fact based on the utilization of the inherent 
fertility of the soil without using much of the modem inputs. Generally the farmers 
have a tendency to stick on a stable cropping pattern under any given agro-
climatic region, and they don't take a decision to shift from this position. If we 
consider, that the present land use and cropping patterns are best because these 
cropping pattern have been evolved by the farmers after a long experience, but 
from national point of view it may not be considered that these patterns are more 
productive. Historically, these cropping patterns were based on the principle of 
getting self-sufficiency in all commodities to be produced in a village where 
means of communication were very poor and dependence on marketing agency 
was very much limited. Different parts of the country have a very wide variety of 
soils, climate also of crops because of the factors; our farmers have developed on 
experience to sow a number of crops. Each of the crop has a special place in our 
economy. This also has a disadvantage in a way. It mean that the resources which 
are available for research had to be spread out ever a large number of crops 
whereas, if we have a limited range of crops to be sown, we have to pay more 
attention. 
To follow a specific cropping pattern it is also the necessity of the farmer. 
The desire of the farmer to become self-reliant by increasing the yield of cereals, 
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pulses, vegetables etc. the prevalence of small land holdings has compelled the 
farmers to adopt multiple-cropping, inter-cropping and rotation of crops. The 
farmers decide to follow a particular cropping pattern in relation to soil fertility 
and traditionally accepted norms of crop rotations. 
The rational allocation of land to different crops enterprises is a matter of 
crucial importance both from the point of view of increasing the farmers and 
increasing agricultural production of the area with the introduction of high-
yielding and short duration varieties of crops. The study of cropping pattern has 
assumed special significance in shaping agricultural production. During the last 
few decades substantial changes have taken place in" relation to technological, 
biological and economic factors that pattern. The changes which can be introduced 
however, depend on the opportunities available to the farmers in each region. The 
profitability of changes and the practicability of implementing there depend on the 
farmer's point of view. In regions the scope for any appreciable change may be 
limited to the scope for change which may vary on farms or even from farm to 
farm in the same size group depending upon the availability of production 
resources. 
Main Reasons for Change in Cropping Pattern 
The main reasons for changing cropping pattern in the country are social 
factors, such as density of population, customs, traditions and attitude towards 
material things; physical factors like soil, climate and rainfall, economic factors 
such as prices of inputs and outputs, farm size, tenure, insurance against risk etc. 
38 
These factors have an important bearing on type of crop grown and the area 
devoted to different crops. It is obvious that, in order to change cropping pattern, 
the following measures should be given due attention: 
(a) appropriate incentives (b) providing a favourable milieu (c) optimum use of 
land by providing irrigation facilities to farmers or irrigated farming areas, (d) 
diversifying the cropping pattern, and (e) encouragement of mixed-farming. 
Agricultural Seasons 
There are two main agricultural reasons in Aligarh district, the khar if or the 
season of summer crops, and the rabi or the season of winter crops. The sowing of 
the kharif crops begin with the first rain of the southwest monsoon, usually in the 
month of June, and in normal rainfall years extends well up to the month of July. 
Crops sown in rabi season differ in kind from the kharif crops, and require cool 
weather and only a moderate supply of water. They are sown usually during the 
months of October and November and harvested during the months of March and 
April. The rain crops grown during kharif SQason in the district are: maize, millet, 
arhar, rice and sugarcane. The important rabi season crops are: wheat, barley, peas 
and gram (Table 3.2). A brief description of these crops is as follows: 
A. Kharif Season Crops 
Maize 
Maize is usually grown on well-drained fertile soils. It takes a short time to 
mature and therefore, is of special value as one of the first crop to be available for 
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Table 3.2 
Sowing and Harvesting Seasons of Crops in Aligarh District 
Name of Crops 
Rice 
Wheat 
Maize 
Barley 
Bajra 
Arhar 
Potato 
Sugarcane 
Sowing Time 
Mid June-August 
November-January 
June-July 
November-December 
June-July 
October-November 
October-Mid June 
October-March 
Harvesting Time 
November-December 
April-May 
November-December 
Mid March-April 
August-September 
September-October 
September-December 
January-March 
Source: Sankhayaki Patrika of Aligarh District 2002-05 (Hindi) 
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consumption. It is grown with the onset of monsoon rains, and even on tracts of 
land with assured irrigation. Therefore, the practice of sowing of maize without 
the incidence of rain has become more common. 
Millets (Jowar and Bajra) 
Two verities of millets (jowar and bajra) are commonly grown during the 
kharif season. Jowar is grown usually on loamy soils. Generally, it is not manured, 
and from two to four ploughings are usually. Considered sufficient for it's sowing, 
and it needs no manuring. As a rule jowar is not sown as a single crop, but it is 
mixed with arhar (or tur). 
Bajra or bulrush millet, in its earlier stage in physical appearance resembles 
to jowar. It is usually sown on poor sandy soils with no manures and in the 
absence of irrigation. Bajra can be sown a good deal later than jowar, and so 
occasionally replaces it when the sowing has been delayed. Bajra is rather a deep 
rooted than jowar, that is why it is always sown on sandy soils. This crop is 
scarcely affected by water logging as in the sandy soil water percolate very 
quickly and there may be a total loss if the month of September goes dry. 
Arhar 
Arhar is generally grown in combination with millets, but its growth is 
slow. The plant flowers in the cold weather and ripens in the month of March or 
April. Favourable conditions for the plant are moist climate during the growing 
period and bright sunny weather when the plant is flowering and the grains 
become ripening. 
41 
Rice 
Two varieties of rice are commonly grown in the district. Firstly, those 
which are sown with the broadcast in the field and ripen in about three months 
and, secondly, those are sown initially in nurseries and then transplanted in the 
fields which take four to five months for maturing. Rice is successfully cultivated 
on clayey or clayey-loam, and thrives well in the over saturated low-lying fields. 
Sugarcane 
Sugarcane is considered to be twelve-month crop, but on an average is 
occupies the land for ten months. The most common season for planting of 
sugarcane are the months of February and March. The most suitable soils for its 
cuUivation are firm loam or light clays. 
B. Rabi Season Crops 
Wheat 
Wheat is the most important among all the rabi season crops. It flourishes 
well on any kind of loam or light clays and needs careful tillage to ensure a good 
harvest. The crop takes about five months to mature and required three or four 
watering. 
Barley 
Barley is grown in the same way as wheat, but it requires less labour and 
relatively less inputs. It requires cool and dry climate and less irrigation than 
wheat. The sowing of barley usually takes place during the months of October or 
November, and the crop is ready for harvest by the months of March or April. 
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Crop Land Use and Cropping Pattern in Aligarh District-2002-05 
The district of Aligarh was selected under the Intensive Agricultural 
Development Programme in 1961-62, with a view to accelerate the food 
production by compounding all the requisite inputs and to demonstrate to the 
farmers and most effective methods for increasing agricultural production by 
adopting the latest farm technology, and thereby presenting a model which could 
be adopted in other areas of the country (Table 3.3). 
Among the important crops grown in the district, wheat stands first as this 
crop is grown over an area of 217,000 hectares, which is followed by bajra to 
cover an area of 78,963 hectares, maize, barley, jowar, rice. The production of 
these crops during 2002-05 was: wheat 691,476 tonnes (with an average yield of 
31.9 quts/ha.), rice 65,228 tonnes (yield of 20.6 quts/ha.), barley 58,473 tonnes 
(yield 34.1 quts/ha.), bajra 133380 tonnes (yield of 16.9 quts/ha.) and maize 
43,224 tonnes (yield 15.3 qunts/ha.). 
Among the remaining crops urad was grown over an area of 622 hectares 
(yield of 8.7 quts/ha.), nioong secured a production of 1212 tonnes (yield of 3.8 
quts/ha.), mustard with and area of 21,330 hectares (yield of 11.9 quts/ha.), 
sugarcane 10,078 hectares (yield of 565.6 quts/ha.), and potatoes were grown over 
an area of 8,640 hectares (yield of 251.5 quts/ha.).^ 
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Table 3.3 
Cropwise Average Area Production and Yield in Aligarh District, 2002-05 
Crops 
Rice 
Wheat 
Barley 
Jowar 
Bajra 
Maize 
Urd 
Moong 
Masoor 
Arhar 
Mustard 
Sugarcane 
Potato 
Area (in ha.) 
31746.3 
217008 
17164 
9 
78963.6 
28411.3 
622 
3232.3 
2221 
18838.6 
21330.6 
10078.6 
8640 
Production (in Tonnes) 
65228.6 
691476 
58473 
7.6 
133380.6 
43224.3 
232.3 
1212.6 
1784.6 
14878.3 
25517 
569960.6 
217306.3 
Yield (in qnt./ha.) 
20.6 
31.9 
34.1 
8.5 
16.9 
15.3 
3.6 
3.8 
8.1 
7.9 
11.9 
565.6 
251.5 
Source: Sankhayaki Patrika of Aligarh District 2002-05 (Hindi) 
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CHAPTER IV 
MEASUREMENT OF AGRICULTURAL PRODUCTIVITY AND 
PRODUCTIVITY REGIONS IN ALIGARH DISTRICT 
The Concept of Agricultural Productivity 
Productivity is not a synonym of 'fertility'. It is generally used to express 
the power of agriculture in a particular area and region to produce crops without 
regard to whether that power is due to the bounty of nature or to the efforts of 
man. The fertile character of soil an area is different to that of productivity. 
Therefore, the fertility denotes the ability of soil to provide all the essential 
nutrients needed by the plants in available form and in a suitable balance. 
Many attempts have been made to define the connotation of agricultural 
productivity by a number of scholars and a considerable amount of literature exists 
on this subject. 
Agricultural productivity may be defined as the ratio of the index of total 
agricultural output to the index of total input used in farm production. It is 
therefore, a measure of the efficiency with which inputs are utilized in production, 
other things being equal. 
According to Dewett (1966), "productivity expresses the varying 
relationship between agricultural output and one of the major inputs like land, 
labour or capital, other complementary factors remaining the same ". It may 
be borne in mind, that productivity is physical rather than a value concept.' Pandit 
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(1965) has stated the connotation of productivity in these words, "productivity is 
defined in economics as the output per unit of input the art of securing an 
increase in output from the same input or of getting the same output from a 
smaller input".^ He further suggests, that any increase in productivity, whether in 
industry or agriculture, is generally the resuU of a more efficient use of some or of 
all factors of production, viz, land labour and capital. 
According to Saxon (1965), basically "roductivity is a physical relationship 
between output and input, which gives rise to that output".^ Horring (1964)'* 
defines the term productivity, that it is generally used rather broadly to denote the 
ratio of output to any or all associated inputs, in real terms. 
Productivity of agriculture so far has been looked at from different points of 
view, such as productivity of land, labour and capital. These are the best known 
partial productivity measures. 
A. Productivity of Land 
Attention may specially be focused on the productivity of land, because it is 
the most permanent and fixed among the three conventional categories of inputs 
(land, labour and capital), and in recent times has assumed special importance with 
population explosions. Land on a real unit or regional basis expresses yield of 
crops in terms of output, and from a national point of view, it is desirable to secure 
the employment of the greater number of persons. Productivity of land is 
obviously of primary importance in countries with a high density of population. 
Where the size of land limited the principal means of raising production to keep 
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pace with the growth of population and the demand for improved diets is by 
raising yields per hectare. 
Raising the productivity of land, however, does not mean only raising the 
yields of individual crops. It encompasses the whole output of a farm or country in 
relation to the total area of farm land and may be raised also by changing the 
pattern of production towards more intensive systems of cultivation or towards 
higher value crops. 
B. Productivity of Labour 
The productivity of land is of primary importance as a determinant of the 
total level of food and agricultural production, the productivity of labour is mainly 
important as a determinant of the income of the population engaged in agriculture. 
The productivity of labour is a some what more complex concept than land 
productivity. It may simply be expressed by the hours of work needed to produce, 
e.g. a tonne of wheat or cotton. But except where mainly monocultural agriculture 
is practiced such measurements have a limited meaning, and more commonly 
labour productivity is measured by the total agricultural output per unit of labour. 
Labour productivity in agriculture has two important aspects. First, it 
profoundly affects national prosperity i.e., the national income; secondly, it 
principally determines the standard of living of the agricultural population.^ 
National prosperity in the economic perspective is largely synonymous with the 
high output per man-hour. Therefore, if a country intends to increase its prosperity 
it needs: 
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(a) to enhance technical assistance to the labour population, which help to increase 
productivity in the agricultural economy, and (b) to stimulate a continual transfer 
of labour from low productivity to high productivity regions. 
C. Productivity of Capital 
Productivity measures of capital are particularly complicated to compute 
and difficult to interpret. This is largely because of both diversity of farms and the 
purpose for which capital may be utilized in agricultural production process. It is 
generally utilized for the purchase of land, for land improvements, land 
reclamation, drainage, irrigation purpose, livestock purchase, feeds seeds, 
fertilizers, implements and machinery, crop protection chemical etc. 
Measurement of agricultural productivity depends upon conceptually 
consistent measures of aggregate agricultural output and input. The concept of 
inputs in productivity studies includes the resources committed to agriculture by 
the farmers. The inputs are subjected to control by the decision of the farmers 
under the framework of government's policies and there inputs may be classified 
as labour and tangible capital (including intermediate products) which is 
purchased annually from the non-farm sources, such as fertilizer and processed 
feeds and seeds. Land, building, machinery, pesticides, livestock and purchased 
production services are tangible capital inputs. Choice of inputs mainly determines 
the increase in agricultural productivity with due regard to the qualities of inputs 
in a relative sense and the techniques and skills which are utilized in production 
process. 
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Stamp (1960) while attempting to measure crop productivity per unit area 
emphasized that, differences in productivity are the result partly of natural 
advantages of soil and partly of farming efficiency.^ Farming efficiency refers to 
the prosperity and qualities of various inputs, the manner in which are combined 
and utilized in production. 
Loomis and Barton^ suggest, that real causes of increase in productivity has 
been new knowledge and technical change, and such closely related forces as 
changing relative prices, increased specialization, increased size of farm operation 
changes in institutional structure of education credit, transportation, processing 
and the economic activity etc. 
D. Measurement of Agricultural Productivity 
Many attempts have been made to measure and quantify agricultural 
productivity in India as well as in other countries of the world. 
Thompson (1926)* while measuring the relative productivity of British and 
Danish farming emphasized and expressed it in term of gross output of crops and 
livestock. He considered the following seven parameters: 
i The yield per acre of crops, 
ii The livestock per 100 acres, 
iii The gross production or output per 100 acres, 
iv The proportion of arable land. 
V The number of persons employed. 
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vi The cost of production expressed in terms of wages and labour costs, rent 
or interest, and 
vii Price relative profitability and general economic conditions. 
Ganguli (1930)^, presented a theoretical discussion for computing productivity 
in agriculture. Firstly, he took into account the area under a crop 'A' in a particular 
unit area belonging to a certain region. This area is expressed as a proportion of 
the total cropped area under all the selected crops. Secondly, he tried to obtain the 
index number of yield. This is found by dividing the yield per hectare for the 
entire region as the standard. This yield may be expressed as a percentage and the 
percentage may be regarded as the index number of yield. Thirdly, the proportion 
of the area under crop 'A' and the corresponding index number of yield were 
multiplied. There are two advantages, which are apparent by using this method 
i.e., (a) the relative importance of crop 'A' in that unit of study is assessed (as 
indicated by the proportion of the cropped area which is under 'A') , and (b) the 
yield of the crop 'A' is in comparison to the regional standard. The product thus 
obtained indicates actually an index of the contribution of crop 'A' to the 
productivity of the unit considered. 
Kendall '" (1939), treated it as a mathematical problem and initiated a system 
of four co-efficients: (a) Productivity co-efficient (b) Ranking co-efficient (c) 
Money value co-efficient, and (d) Starch equivalent or Energy co-efficient. 
Kendall pointed out that, the productivity coefficient and the ranking coefficient 
are concerned only with the yield per acre but are not in any way weighted 
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according to the volume of production. He, therefore, evolved a measure of crop 
productivity by using index number technique. In this technique the yield of 
different crops should be expressed in terms of some common units. Kendall 
pointed out, that there are two common units which can be taken to note: first 
money value 'as expressed in price', and second, energy 'as expressed in starch 
equivalent'. 
Kendall, therefore, suggested starch equivalent as the most suitable unit. While 
calculating a coefficient based on starch equivalent, it should be decided: (a) 
whether a gross or net digestible energy figure is to be taken, (b) whether any 
allowance is to be made for by products, such as wheat and barley straws or the 
green stalks of maize, jowar and bajra, and (c) whether any account should be 
taken of the fact that the energy in certain foods has first to be fed to livestock and 
then wheat and milk is used for human consumption. The basic question that arises 
in this technique is whether the gross starch equivalent of the various crops should 
be considered or the net equivalent. Net energy refers to the amount of energy 
needed for work and body building whereas, a gross figure includes the energy 
employed in the digestive process of the consuming animal and similar non-
realizable forms. Kendall suggested that, production of energy be preferred as the 
gross figure. 
Kendall, look the acre yields of ten leading crops in each of the forty-eight 
administrative counties of England for four selected years. The place occupied by 
each county in respect to the selected crops were then averaged, and thus ranking 
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coefficient of agricultural efficiency of each county was obtained. If a county was 
at the top of every list, it would have a ranking coefficient of one, and if it were at 
the bottom of every list, it would have a ranking coefficient equal to the number of 
counties concerned. 
Hirch" (1943) has suggested, 'Crop Yield Index' as the basis of productivity 
measurement. It expresses the average of yield of various crops on a farm or in a 
locality relative to the yield of the same crops on another farm in a second locality. 
Zobel'^ (1950) has attempted to determine the labour productivity. He 
considered productivity of labour as the ratio of total output to the total man-hours 
consumed in the production of that output resulting in output per man-hour. This 
has been designated with the equation: 
R = f(P,L) 
Where 
Productivity of Labour 
Production, and 
Labour utilized 
Stamp'^ (1952) applied Kendall's ranking coefficient technique on an 
international level in order to determine agricultural efficiency of a number of 
countries as well as some major crops. 
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Huntington and Valkenburg''^ (1952) considered land productivity on the 
basis of acre yields of eight crops raised very widely in Europe. They selected 
average yield per acre of each crop for Europe as a whole, and assumed as an 
index of 100 for it and thus calculated the specific yield index of each country. 
Stamp'^ (1958), suggested another method for measuring the agricultural 
productivity i.e., to convert the total agricultural production in calories. The 
caloric intake is a measure of the general health of a person, because it determines 
the amount of heat and energy needed by the human body. The British Medical 
Association on the basis of exhaustive enquiry published a table showing a range 
of desirable caloric intake among adults from 2,100 calorie a day for a women in 
sedentary occupation to 4,250 calories for a man engaged in active manual work. 
For children the desirable intake was calculated as 800 calories a day, for infants 
under one year, and to 3,400 calories for teenage boys. Taking into consideration 
the age structure of the population, the range of occupation, the weight and height 
of the people living under climatic conditions of north Western Europe, the 
average was 2,460 calories a day or about 9, 00,000 calories per year. Stamp, 
called it as a 'Standard Nutrition Unit' (SNU). 
Shafi'^ (1960) applied the technique of 'ranking coefficient' initiate by 
Kendall for measuring the agricultural efficiency in the state of Uttar Pradesh 
taking into account eight food crops grown in each of the forty-eight districts of 
the state. He applied the method to acre yield figures for the two quinquennial 
years ending 1952 and 1957. 
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Loomis and Barton'^  (1961) have measured United State's agricultural 
input and productivity in aggregate. To them, aggregate productivity depends upon 
conceptually consistent measures of agricultural output and input. The measures of 
inputs include all the production factors, that the use of them depend directly on 
the decisions of farmers. Meiburg and Brandt'^  (1962) have surveyed the earlier 
indices relating to the United States agricultural output e.g., output estimates of 
total productivity. They considered eight indices of agricultural production which 
cover various phases of the period extending between the years 1866 and 1960. 
Mackenzie'^  (1962) has measured the efficiency of production in Canadian 
agriculture by using the coefficient of output relative to input. He mentions, that 
the concept of productivity measurement is difficult to define and even more 
difficult to quantify. Ommen (1962) while working out the trends of productivity 
in agriculture of the state of Kerala has measured productivity on the basis of yield 
per acre. 
Enyedi (1964) while describing geographical types of agriculture in 
Hungary refers to a formula for determining agricultural prqdjifitiwlya^is formula 
for assessing productivity would be read thus: // ^ ^ ^ o X 
L.L 1 c'V-^ )l 
Y = Total yield of the respective crop in the uftii4^ i^ es?=**^ '^*^  
Yn = Total yield of the crop at the national level. 
T = Total cropped area of the unit. 
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Tn = Total cropped area at the national level. 
Horring (1964)^ ^ has suggested, that the concept of productivity is based 
not only on the single relationship between output and input but rather on the 
difference between two or more relationships i.e. difference in the same 
agricultural region or sub-region and in between successive periods i.e. in space. It 
may also be possible to make comparisons between the trends of productivity for 
different products between different regions and the national economy as a whole. 
Among the contributors Chaterji and Maitrya (1964) have determined the 
level of agricultural development and productivity during 1950-51 to 1957-58 in 
the state of West Bengal, considering only two principle crops viz., rice among the 
food crops and jute from the cash crops. They utilized the acre yield figures for 
this purpose. Dhondyal (1964)^ '* has measured variations in agricultural 
development and productivity by selecting some districts from the three regions of 
the Uttar Pradesh, while assessing the role of credit, intensive crop enterprises and 
the influence of irrigation water during 1962-63. Garg (1964)'^ ^ worked out the 
trends in agricultural development with respect to total cropped area, gross 
irrigated area and foodgrains production in two districts of Uttar Pradesh viz., 
Gorakhpur (from the eastern region) and Meerut (from the western region) by 
assessing acreage, production and average yield per acre of three important crops 
viz., rice, wheat and sugarcane. The study relates to the periods of 1951-52 to 
1960-61, covering the period between the first and second Five Year Plans. 
Gopalkrishnan and Ram Krishna (1964)^ ^ have attempted to measure the 
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Kendall's 'ranking coefficient' would be vvoriced out as follows: 
5+3+4 = 12 divided by the number of crops taken into consideration as: 
12/3=4. 
Khusro (1965)^ ^ has linked assessment of productivity with the output per 
unit of a single input and output per unit of cost of all inputs in the agricultural 
production. Saran (1965)^ ^ has applied Cobb-Douglas, 'Production Function' 
approach for the measurement of productivity. The common purpose of this 
function is to express input/output relationship between several inputs and one 
output in the agricultural systems. The function takes the following form: 
r = ^xl''x2'x3''x4^' n' 
Where, XI, X2, X3, X4 n denotes various, inputs, like land, labour, 
capital assets and other working expenses. The value of b, c, d y represents 
elasticities of the respective inputs. 
Tambad (1965 and 1970)^ ° has adopted 'Crop Yield Index' as the basis for 
measuring agricultural productivity. He explains, that the purpose of this technique 
is to express the average yield of various crops on a farm or in a region relative to 
the yield of same crops on an another farm or in a second region. It can be 
expressed in an equation from as follows: 
» y 
^ Yio 
r / 
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variations in agricultural output in Andhra Pradesh with respect to (a) agricultural 
output per acre (in Rs.), (b) output per head of agricultural population (in Rs.), and 
(c) to account the causes of variations in each of the twenty districts of the state 
during 1959-60. The variables selected relating to the level of output per acre 
were: (i) normal level of rainfall (ii) percentage of current and old fallow lands 
(iii) percentage of area under irrigation (iv) percentage of literacy (v) percentage 
of population engaged in agriculture (vi) intensity of cropping (viii) the percentage 
of area under all crops (excluding fodder and foodgrains) (ix) density of 
agricultural population per acre, and (x) percentage of total area under commercial 
crops including rice. 
Sapre and Deshpande (1964) have attempted to refine further the 
Kendall's ranking coefficient method. For this they used 'weighted average of 
ranks' instead of the simple averaged ranks. Thus, it incorporates the proportion of 
the crop area to the total area of the district. In order to assess the weighted ranks, 
the ranking of a crop is multiplies by the magnitude of area under it to that of total 
cropped area. For example, an enumeration unit, a has rank 5 on the basis of yield 
for wheat, and wheat occupies 33 percent of area to the total cropped land, jowar 
ranks 3, and occupies 16 percent of the area, rice ranks 4, and occupies 30 percent 
of the total cropped land. Thus, the weighted average of ranks for different crops 
would be: 
(5x33) + (3x16) + (4x30) = 330 divided by the sum of the weights 
as 333/79 = 4.21. 
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Where, 
I = 1, 2, 3 n are the number of crops considered in an unit 
area or year 
Yi = is the yield per acre of crop i, in a farm area or year, 
Ai = is the weightage of crop i, denoted by the area under the crop 
as a percentage of total cropped, and 
Yio = is the average yield per acre of crop i, at the group of farms or 
entire region or the base year. 
Shafi (1965) '^ has assessed the productivity on the basis of labour 
population engaged in agriculture. According to him, it can be computed by 
dividing the gross production in any unit area by the number of man-hours or less 
precisely by the number of persons employed in agriculture. In order to assess the 
productivity on the basis of population engaged in agriculture, it can either be 
obtained by dividing the total production with the number of workers, or a reverse 
index be applied where the total number of workers per unit of production is 
assessed. 
Agarwal (1965)^ ^ has suggested, 'Factorial Approach' while measuring 
agricultural efficiency in Bastar district of Madhya Pradesh. In this approach a 
number of human controlled factors relating to agricultural production such as 
crop superiority, crop commercialization, crop security, land use intensity and 
power input were selected, excluding the environmental factors. Buck (1937)^ ^ 
assessed the agricultural progress in China by adopting the approach converting 
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the output of crops into of 'Grain Equivalent'. For this purpose he converted all of 
the agricultural production into kilograms of grain (in order of select a unit of 
measure in kilogram), and whatever kind of grain was predominant in the region. 
A modification in this method was attempted by Clark and Haswell (1967)^ '* by 
expressing the output in terms of kilogram of 'Wheat Equivalent' per head of 
population. 
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Dovering (1967) has measured the productivity of labour in the United 
States agriculture in aggregate since 1919 to 1954. as a whole, as well as 
commodity-wise. Bhatia (1967)^^ while assessing the changes and trends in 
agricultural efficiency in Uttar Pradesh during 1953-1963 adopted Ganguli's 
method of productivity measurement and devised an equation which would be 
read thus: 
(i) 1-—.100 
Yr 
Where 
lYa = is the yield index of crop a. 
Yc = is the average acre yield of crop a in the component unit, and 
Yr = is the average acre yield of crop a in the entire study area. 
and 
(") F- ^y^^^ + ^ yf^^^ + lynCn 
Ca+Cb+ Cn 
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Similarly, there may be a case when district yield is less than the national 
yield, but the area under that particular crop whose productivity coefficient is to be 
determined is more than the instance cited by Enyedi. In this case too, although the 
district yield is less, its productivity index would be higher than the national level. 
Example: 
Yield of wheat in the district (c) 
Yield of wheat at the national level 
Area of wheat in the district 
Area of wheat at the national level 
12 qnts/ha. 
15 qnts/ha. 
20, 000 ha. 
10, 00, 000 ha. 
Y 
Yn 
T 
Tn 
2, 10, 000 qnts. 
1,50,00, 000 qnts. 
50,000 ha. 
5.7 million ha. 
According to the formula the productivity index of the district (C) would be as 
follows: 
2,40,000 57,00,000 _ , . . 
1,50,00,000 50,000 
Productivity coefficient = 182-100 = 82 per cent. 
It will be seen that although the productivity of the district with regard to 
wheat is less than that of the national level, the formula shows that the district is 
82 percent more productive than the national level. 
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Where, 
Ei = is the agricultural efficiency index 
1 Ya, 1 Yb, etc = are the indices of various crops and Ca, Cb, etc 
= represent the proportion of crop land devoted 
to different crops. 
Shafi (1967 and 1968)" applied Stamp's 'Standard Nutrition Unit' 
technique for measuring the efficiency of agriculture in India. He considered 
TO 
district as the unit of and selected all the food crops grown in India. Noort (1967) 
considered 'Net Total Productivity' (being the relationship between the net 
product and factor input) as a method for the measurement of productivity in 
Western Europe and also examined it in terms of time or in space. The purpose of 
this measure was to account for changes in labour and capital inputs in agriculture. 
Shafi (1970)^^ attempted to compute the index of productivity coefficient 
following the formula initiated by Enyedi for each district of India on the basis of 
twelve selected food crops. 
Hayami and Ruttan (1970)''° accounted for agricultural labour productivity 
differences in developed countries (DCs) and of less developed countries (LDC's) 
for three different periods, e.g. 1955 (1952-56 average), 1960 (1957-62 average) 
and 1965 (1962-66 averages) by using Cobb-Douglas 'Production Function'. They 
incorporated some independent variables like land, labour, livestock, fertilizer, 
machinery, education and technical man-power. 
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Shafi (1972/' while commenting on the formula presented by Enyedi in 
determining productivity index of an area with reference the national scale pointed 
out that there are certain cases where the results obtained by the formula are 
influenced by the magnitude of the area under a particular crop, when the yield of 
in the district is either the same or is less than the national yield. For example, 
when the yield of the district is same as to that of national yield, even then the 
district, with the computation of index on the basis of formula, has a higher 
productivity coefficient than that of the national scale. 
Example: 
Yield of the wheat in the district (B) = 15 qnts./ha. 
National yield of wheat = 15 qnts./ha. 
Area of the district under wheat = 15, 000 ha. 
Area under wheat at the national level = 10, 00,000 ha. 
Total crop area of the district = 50, 000 ha. 
Total crop area of national level = 5.7 million ha. 
Applying the formula: 
Productivity coefficient = 171-100 
= +71 percent 
The example shows that, the district B although having the same yield of 
wheat as the national yield is shown to be 71 percent more productive which is 
hardly tenable. 
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Taking the same example which Enyedi has quoted, if only the yield of 
wheat per hectare is decreased (the yield of wheat in the district per hectare is 
taken to be less than the figure cited) and if other things remain equal, the 
productivity coefficient of the district again would be higher than the national 
level. 
Example: 
Yield of wheat in the district = 12 qnts./ha. 
Yield of wheat at the national level = 15 qnts./ha. 
Area under wheat in the district = 15, 000 ha. 
Area under wheat at the national level = 10, 00, 000 ha. 
Total crop area of the district = 50, 000 ha. 
Total crop area of the national level = 5.7 million ha. 
According to the formula the productivity coefficient of the district with respect to 
wheat would be as follows: 
1,80,000 57,00,000 _ 
1,50,00,000 50,000 
Productivity coefficient = 137-100 = +37 per cent 
It will be seen from the above measurement that in a particular district 
although the yield per hectare of a crop may be equal to the national level or even 
less than the national level, the productivity index with respect the that crop is 
higher than the national level. 
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E. Demarcation of Productivity Regions in Aiigarh District 
In order to assess the productivity levels in Aiigarh District, Standard 
Nutrition Unit (SNU) a method for evaluating productivity was applied 
considering all the food crops grown in the district. These crops are: cereals, to 
include rice, jawar, bajra, maize, wheat, barley; all the pulse crops, all oilseeds; 
and among cash crops, potatoes and sugarcane grown in the district. 
Productivity indices for each of the development block of Aiigarh district 
were calculating by converting the crop output into Standard Nutrition Units. 
Stamp points out that, the fundamental difficulty in measuring efficiency of 
farming in different parts of the world is obviously the range and variety of crops. 
It is however, possible to convert the production of any crop into starch-equivalent 
or better into nutritional calories which then can be used to measure output in 
terms of what has been called the 'human fuel'. The great advantage of converting 
the production of individual crop into nutrition calorie is that, it can then be 
compared direct to say, a wheat diet with rice diet or a mixed diet from any source. 
The computation of SNU approach was presented by Stamp (1956) in his 
Presidential Address to the International Geographical Congress at Rio.'*^ 
It should be pointed out that, the SNU may not be a satisfactory unit unless 
it fulfills certain conditions. 
Firstly, it should be based upon a variety of food stuffs to give an adequate 
protein intake. The manual of nutrition gives an average of 80 grams a day, and 
suggests an essential balance between animal and vegetable proteins. In view of 
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the large proportion of vegetarian population in some countries (probably 90 
percent of the people of India are vegetarian), the latter proviso is not of universal 
application. It is perhaps sufficient to say that, a SNU must include adequate 
protein. 
Secondly, it should also be presumed that essential quanties of 'protective 
food' are included. 
It is further pointed out that, the concept of SNU is based on conditions 
prevailing in different countries of the world. 
The purpose of SNU is to convert the total production of crops per hectare 
into calories and to establish a relationship between the agricultural productions 
i.e., the availability of agricultural output in terms of nutrition to support certain 
number of persons per hectare of cropped land. Stamp, considered 10, 00, 000 
calories as one SNU. Shafi, on the basis of his surveys in 12 selected villages of 
Eastern Uttar Pradesh put 8, 00, 000 calories as one SNU under Indian 
conditions.'*'* 
Computation of Standard Nutrition Unit (SNU) 
Computation of SNU attempts TO measure the productivity of land by 
converting crop production into calories, and its output is supposed to support 
certain number of persons per hectare. The supporting .capacity of cultivated land 
is calculated by ascertaining the yield of crops in terms of calories per unit of land 
and by comparing the total yield of calories with the annual food requirements of a 
person. This method of productivity evaluation provides an index to the level of 
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agricultural development in terms of the standard nutrition requirements of the 
population. 
The computation of SNU for wheat crop grown in a block of Tappal in 
Aligarh district has been taken as an example. At the first instance, the value of 
output in terms of calories per 100 grams of wheat was taken, as shown in Table 
4.1. In Col. 3 of the table, production of the wheat (metric tonnes) was converted 
into calories and, then multiplied by 100,{ which is shown in Col. 4 of the table. 
The value in Col. 4 of the table was multiplied by the calories per 100 gms. Col. 6 
of the table contains the area (in ha.) devoted to wheat in the Tappal block. Under 
Indian conditions, 800, 000 calories as one SNU was considered, and put in Col. 7. 
Cropped area (in ha.) under wheat was multiplied by the value of 800, 000, 
calories as a standard, equal to one SNU for India (Col. 8). Lastly to compute the 
value of SNU (per ha.), the value shown in Col. 8 was divided by the value 
contained in Col. 5, and finally shown in Col. 9 of the table. 
To identify agricultural productivity differences on the basis of crops 
considered were computed for the period of 2002-2005 by taking the average in 
accordance with the method followed for the computation of SNU per hectare. 
Four different regions of productivity- very high, high, medium and low were 
identified as shown in Table 4.2. 
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Table 4.2 
Agricultural Productivity Indices Based on SNU (per ha.) in Aligarh District, 
2002-05 
Productivity Index 
Upper Limit 2.31 
Upper Q. 2.20 
Upper Q. 2.20 
Median 2.1 
Median 2.1 
Lower 1.8 
Lower Q 1.8 
Lower Limit 1.5 
Number of Blocks 
3 
3 
3 
3 
Area (in ha.) 
109823.51 
110360.19 
111192.21 
100053.2 
(i) Very High Productivity Region 
The region of very high productivity includes three blocks of namely, 
Jawan, Khair and Chandaus of the Aligarh District. This region shows an average 
yield of crops 424.24 qnts./ha., where the level of productivity computed range 
from 2.31 to 2.20 SNUs per hectare. This region shows an area of 1.9823.51 
hectares (25.17 per cent) cultivated under wheat crop in the district, 
(ii) High Productivity Region 
High productivity is marked with SNU values ranging from 2.20 to 2.1 to 
cover the blocks of namely, Dhanipur, Gangiri and Akrabad. This region attained 
the average yield of crops 722.92 qnts. /ha., and covered 110360.19 ha. (25.30 per 
cent) of the cropped area of the district. 
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(iii) Medium Productivity Region 
Blocks marked with medium productivity within the range of 2.1 to 1.8 
SNUs per ha., are namely, Atrauli, Lodha and Tappal to cover an area of 
111,192.21 ha., (25.49 percent) in the district. Medium productivity region shows 
the yield of crops 407.00 qnts. /ha. in the district, 
(iv) Low Productivity Region 
Low productivity region is marked by three blocks of namely, Bijoli, 
Gonda, and Iglas. Three blocks show an SNU output ranging from 1.8 to 1.5 per 
ha. Low productivity region covered an area of 100,053.2 ha. (22.93 per cent) of 
the district and recorded the yield of crops as 418.79 qnts./ha. (as shown in Fig. 6) 
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CHAPTER V 
GREEN REVOLOUTION AND ITS EFFECTS ON ENVIRONMENT 
IN ALIGARH DISTRICT 
Agriculture is the oldest and the most widely practiced profession of man 
and therefore, it exerts certain consequences on ecosystem and many 
repercussions are visible. Agriculture includes all activities of man in the 
production of food, fodder, fuel and fiber by cultivating the soil. But in simplest 
terms, agriculture is an effort of man to shape the environment. Man selected those 
species of animals and plants which were useful to him as a sourced of food or 
clothing, but in the process, the global composition and distribution of both plant 
and animal species were substantially altered. Over the past few years man has 
developed thousands of chemical compounds to protect these domesticated species 
from predators, especially insects and from diseases. Man has also used different 
chemicals to restore and enhance soil fertility. These chemical interventions 
designed to increase and protect man's food supply have far reaching 
consequences.' 
Since independence the country was dependent on large import of food 
grains. A new agricultural strategy was introduced in mid 1960's. Its main 
components were restructuring greater cropping intensity, use of agricultural 
inputs like high-yielding varieties of seed (HYVS), water, fertilizers, pesticides 
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and insecticides. The term of Green Revolution was coined in 1968 by Dr. 
William S. Gaud, Director of the U.S. Agency for International Development 
(USAID), to describe the breakthrough in food grains production caused by 
introduction and rapid diffusion of the semi-dwarf wheat and rice verities in India 
and other parts of the developing countries. 
New agricultural strategy incorporated in the form of a package Programme 
woven around HYVS and other inputs such as adequate irrigation, chemical 
fertilizers, plant protection chemicals, mechanization of agriculture, and supply of 
electricity. 
Agricultural development in terms of expansion of agricultural land, 
increase in agricultural productivity and net agricultural production due to 
development of modem scientific techniques, advanced technologies, increased 
production and use of chemical fertilizers, expansion in irrigational facilities, 
development of HYVS etc. has solved the problem of growing demand of food 
due to ever-increasing population on the one hand, it has also created hazardous 
environmental problems of serious concerns. 
Agricultural ecosystem has its own identity in the environment. It is 
normally a balanced system, self-sufficient and need not exchange any matter by 
either giving or taking from outside.^ 
Whenever the ecosystem is disturbed by human activity, it creates certain 
problems mainly in rural environment. Recently, it has been realised that Green 
Revolution technology, though very successful in achieving spectacular increases 
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in food-grains production during the last few decades has unleashed many agro-
ecological problems. It has badly damaged the natural resource base. The 
technology adopted for bringing about revolutionary increase in crop production 
is, however, not helpful in keeping the natural environment healthy. On contrast it 
appears to be resource intensive and ecologically unsustainable. 
In pursuit of achieving higher production, farmers put heavy stress on 
agricultural resource base, consequently degrading the agro-ecosystem through 
putting heavy doses of agro-chemicals while ignoring the long term hazardous 
effects on soil health and nutrients. As a result, agricultural productivity has 
reached a plateau in some parts of the country. The problem of ground water 
depletion soil degradation and desertification and alarming appearance of pests, 
diseases and weeds increased. Hence, the rise of sustainability of agriculture is 
growing.'' 
A continued cultivation over the land degrades the environment in a variety 
of ways e.g. (i) by the application of chemical fertilizers (ii) an increase in 
irrigation. 
A. Degradation of environment with the application of chemical fertilizers 
and Pesticides. 
The use of fertilizers has been increased enormously during the last three to 
four decades of increasing crop production due to demand f^stfj^f^l^^^iwns in 
the country.^ /f Z' nCC^^^' 
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Man employs pesticides as purposeful environmental constraints in order to 
improve the environmental quality for himself and his domesticated animals.^ In 
agricultural practices, pesticides and insecticides are used either to protect or to 
increase the yield of crops. They are also used for the protection of grains kept in 
storage besides their use in the control of certain vector borne disease like malaria. 
To avoid the damage of crop from insects, rodents and other organisms, pesticides 
costing Rs. 5,000 crores were used in India, and their consumption is steadily 
increasing. The excessive use of pesticides is posing serious health hazards not 
only to livestock but also human being through direct or indirect process of food 
chain. Along with the hazards to man, pesticides also adversely affect soil fertility 
and phyto-toxicity. It may also interfere with the desired use of soil and water 
causing serious problems of soil and water pollution. 
Under the scientific management of farming, traditional methods of 
replenishing soil fertility have been replaced by the application of fertilizers. With 
the advent of Green Revolution, use of chemical fertilizers has increased very vast. 
Nitrogenous, phosphorus and potassium fertilizers contribute to soil as well 
water pollution in Aligarh district. Table 5.1 shows the consumption of fertilizers 
in Aligarh district. Table reveals that, the conumption of fertilizers was high in 
bocks of Bijoli (14.7 kg/ha.), Iglas (13.2 kg/ha.), Lodha (13.0 kg/ha.), Akrabad 
(12.7 kg/ha.), Dhanipur (11.7 kg/ha.), Gonda (11.5 kg/ha.) in 2002-05, and there 
were low consumption of fertilizers in block Tappal (9.6 kg/ha.) and Gangiri (9.0 
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Table 5.1 
Blockwise Consumption of Fertilizers (kg/hect.) in Aligarh District 
2002-05 
Block 
Tappal 
Chandaus 
Khair 
Jawan 
Lodha 
Dhanipur 
Gonda 
Iglas 
Atrauli 
Bijoii 
Gangiri 
Akrabad 
NPK (kg/ha.) 
2002-03 
9.2 
9.7 
9.4 
10.9 
12.2 
10.9 
11.1 
12.6 
9.9 
14.2 
8.6 
12.2 
NPK (kg/ha.) 
2003-04 
10.0 
10.6 
10.2 
11.8 
13.3 
11.8 
12.1 
13.7 
10.8 
15.4 
9.4 
13.3 
NPK (kg/ha.) 
2004-05 
9.5 
10.6 
10.5 
11.6 
13.4 
12.3 
11.2 
13.3 
10.7 
14.4 
8.9 
12.7 
NPK (kg/ha.) 
2002-05 
9.6 
10.3 
10.0 
11.4 
13.0 
11.7 
11.5 
13.2 
10.5 
14.7 
9.0 
12.7 
Source: Sankhayaki Patrika of Aligarh District 2002-05 (Hindi) 
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kg/ha.) from year 2002-05(Fig.7). Excessive use of fertilizers in district adversely 
affects the fertility status of the soils. 
It is evident from the Table 5.2 that PH values of soils vary from bock to 
block. After the Green Revolution total consumption of the fertilizer increased 
which can be considered as one of the factor for soil degradation. Table 5.2 shows 
that, in year 2002-03 PH value of soil was 6.93 in block of Lodha, which 
decreased to 6.84 in 2003-04. During 2004-05 is shows a slight increase of 6.94. 
Block of Gonda had the highest PH value of 7.38. The blocks of Iglas, Dhanipur, 
Tappal, Bijoli, Akrabad, Atrauli, Gangiri and Chandaus were having the high PH 
value during the period of 2002-05. Blocks of Jawan and Khair each were having 
an equal value of PH 7.03, and block of Lodha with 6:90 PH value characterised 
with a low PH value in 2002-03 (as shown in the Fig. 8). Table shows that, in the 
district of Aligarh, most of the soils are characterised with alkalinity which may 
have been due to the indiscriminate use of fertilizers. 
B. Irrigation 
Modem technology which seems to be a boon to farming is a kind of 
paradox. Although technology contributes many things to improve the quality of 
life of the people, but it is also considered responsible jfor lowering the quality of 
environment. Irrigation is much helpful when it is made available in arid lands, but 
it also causes damage to soils and converts them into saline and alkaline when 
water is applied in excess quantities. Inefficient use of irrigation cause land 
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Table 5.2 
Blockwise PH status of soils in Aligarh District 2002-05 
Block 
Lodha 
Jawan 
Dhanipur 
Akrabad 
Khair 
Chandaus 
Tappal 
Atrauli 
Bijoli 
Gangiri 
Iglas 
Gonda 
PH status 
2002-03 
6.93 
7.07 
7.45 
4.24 
7 
7.28 
7.34 
7.4 
7.19 
7.36 
7.46 
7.25 
PH status 
2003-04 
6.84 
7.06 
7.37 
7.26 
6.96 
7.16 
7.26 
7.28 
7.34 
7.16 
7.3 
7.42 
PH status 
2004-05 
6.94 
6.98 
7.22 
7.28 
7.14 
7.21 
7.29 
7.09 
7.35 
7.17 
7.32 
7.47 
PH status 
2002-05 
6.90 
7.03 
7.34 
7.26 
7.03 
7.21 
7.29 
7.25 
7.29 
7.23 
7.36 
7.38 
Source: Department of Agriculture and Technology, Aligarh Ddistrict 
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degradation, waterlogging, alkalinity and salinization. In Aligarh district the total 
irrigated area was 297605 ha. in 2002-03 which increased to 299449 ha. in 2003-
04, and in 2004-05 it shows a slight decrease being 299326 ha. Block of Tappal 
was having 10.6 percent irrigated area, and the blocks of Gangiri (9.6 percent), 
Khair (9.4 percent), chandaus (9.3 percent), Gonda (8.3 percent), and Atrauli was 
having (8.2 percent), irrigated area. These blocks were characterised with high 
intensity of irrigated area in the district. The blocks of Lodha (7.0 percent) and 
Bijoli (6.1 percent) were characterised with the lowest intensity of irrigated area in 
the district during the period of 2002-05 (Table 5.3 & Fig. 9). 
Any increase in irrigation and its spread may cause waterlogging. 
C. Problem of Waterlogging 
Waterlogging refers to the state where by soil become saturated with water 
within the depth of the root/zone that effect yields and quality of crop produce. 
This happens when the water table gets saturated for reasons over 
irrigation, seepage from canals, inadequate drainage. An increase in number of 
watering has also led to the problem of waterlogging. 
Table 5.4 shows that extent of waterlogged areas in Aligarh district. In 
1980-81 waterlogged areas inflicted the block of Lodha and amounted to 7260.90 
ha. In block Atrauli it increased to cover 7428.02 ha. area in 1982-83. In 1983-84 
its area decreased to 5421 ha. in block of Dhanipur. After 10 years, the survey 
conducted in bock of Jawan, the waterlogged area was reported to be 1879.67 ha. 
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Table 5.4 
Blockwise Waterlogged Area (in ha.) in Aligarh District 2002-05 
Blocks 
Lodha 
Atrauli 
Dhanipur 
Jawan 
Khair 
Chandaus 
Gonda 
Iglas 
Akrabad 
Gangiri 
Bijoli 
Tappal 
Years 
1980-81 
1982-83 
1983-84 
1994-95 
1995-96 
1996-97 
2000-01 
2001-02 
2001-02 
2003-04 
2004-05 
2005-06 
Area (ha.) 
7260.90 
7428.20 
5421.00 
1879.67 
3675.00 
• 2055.00 
1767.00 
1662.00 
4012.00 
2489.00 
• 4290.00 
4793.00 
Source: Department of Agriculture and Technology, Aligarh District. 
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In block Iglas an area of 1662 ha. was reported waterlogged in year 2001-02, and 
in Akrabad block 4012 ha. in the same year. In blocks of Gangiri, Bijoli and 
Tappal, waterlogged area increased in order of 2489 ha. in 2003-04, in 2004-05 
4290.00 ha. and in 2005-06, 4793.00 ha (as shown in Fig. 10). 
D, Degradation of Forest Cover 
Forests are invaluable property, because they provide raw materials to 
modem industries, timber for building purposes, offer protection to soils through 
their roots and protecting the soils from direct damage due to falling of raindrops. 
They encourage and increase the infiltration of rain water and thus allow 
maximum recharge of ground water resources. Forests constitute a principal 
component of the natural vegetation in the environment and the stability of 
environment largely depends on the status of the forests in a region. During the 
last three decades with an expansion of area under agriculture many of the forested 
lands have been brought under crop cultivation by removing the forest trees. This 
has led to disturb the ecological balance. The expansion of area in agriculture has 
led to decrease in area under forests. 
Table 5.5 shows the extent of area under forests in Aligarh district. The 
block of Tappal was having 9.5 percent area under the forests in 2002-03 which 
decreased to 3.9 percent in 2004-05. There was a decrease of 5.6 percent of area 
under forests in block Tappal. A total forested area in the block of Tappal was 7.6 
percent in 2002-05. In 2002-03 the block of Chanduas had 7.7 percent of area 
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under forests in 2004-05 and it reduced to 1.7 percent. There was a net loss of 6 
percent of forest area in the block of Chandaus. The blocks of Khair, Jawan, 
Lodha and Dhanipur show a decrease in forest cover area during 2004-05 as 
compared to 2002-03. The Bijoli block covered the highest percentage of 24.4 area 
under forest in the district. The blocks of Ganjiri and Gonda show 0.20 and 0.20 
percent respectively, the lowest proportion of area under forests in the district 
during 2002-05 (as shown in Fig. 11). 
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CONCLUSION 
Over all analysis of the productivity reveals that, the district of Aligarh can 
divided into four productivity regions based on Standard Nutrition Unit (SNU) 
method initiated by Stamp applied by considering all the food crops grown in the 
district. The crops considered were grouped as: cereals (to include rice, jowar, 
bajra, maize, wheat, barley), pulse crops, oilseeds, and among cash crops potatoes 
and sugarcane. Productivity indices for each block mark very high productivity 
areas for the blocks of Jawan, Khair and Chandaus (covering 25.17 per cent 
cropped area of the district). High productivity areas spread over the blocks of 
Dhanipur, Gangiri and Akrabad (covering 25.30 per cent of the cropped area). The 
blocks of Atrauli, Lodha and Tappal fall within the areas marked with medium 
productivity (covering 25.49 per cent of the cropped area) in the district. Low 
productivity areas spread over the blocks of Bijoli, Gonda and Iglas (with 22.93 
per cent of cropped area). 
In the study it has further been attempted to consider the effects of green 
revolution on environment in the district. Consumption of chemical fertilizers has 
increased very rapidly in the district. The consumption of the fertilizers is more 
than 11 Kg/ha. in the blocks of Tappal, Chandaus, Khair, Gonda, Lodha, Dhanipur 
and Jawan. Within the green revolution period consumption of the fertilizers has 
increased which is one of the factor for soil degradation. In 2002-05, pH value of 
soils in the blocks of namely, Tappal, Chandaus, Gonda, Iglas, Atrauli, Bijoli, 
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Gangiri, Akrabad and Dhanipur were relatively high, and only in a single block of 
Lodha PH value was low which is the sign of an increase in alkalinity. Irrigation 
has also caused waterlogging in the district. In blocks of Lodha, Dhanipur and 
Atrauli were having more than 5000 (ha.) waterlogged area during the period of 
1980-1994, and in blocks of Gonda and Iglas there have been 2000 (ha.) under 
waterlogged area in 2000-02. The area under forests also record a decrease in the 
district. In Aligarh district, the blocks of Bijoli (24.4 per cent) and Jawan (19.1 per 
cent) show an area under forests which is the highest percentage in the district. 
Blocks of Lodha (2.4 per cent), Iglas (1.8 per cent), and Atrauli (1.7 per cent) and 
Gangiri (0.02 per cent) show the lowest percentage of forested area in the district 
in 2002-05. 
SUGGESTIONS 
It is obvious that, the use of high-yielding varieties of seeds during the 
green revolution period, there has also been a grater use of fertilizers and 
pesticides, their use has caused losses to environment. Though the use of 
pesticides and fertilizers has increased in crop production and protected crops 
from harmful insects and pests. The following safety measures if adopted can 
minimize the adverse effects of them on environment: 
(1) The farmers be properly educated about the proper use of different 
pesticides and fertilizers. 
(2) A sufficient gap between the last spray and harvesting be kept. 
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(3) The quantity of pesticides and fertilizers should be applied to crops only 
on the basis of recommended quantity. It will help to reduce pollution 
levels in water and soil. 
(4) Government should install the monitoring stations to record the ill 
effects of the use of pesticides and fertilizers, and proper suggestions be 
made for minimizing the losses. 
(5) Soil and water conservation measures be adopted on priority basis for 
combating the problem of land degradation. 
(6) Keeping a vigil on maintaining the biodiversity. 
(7) Incorporation of new irrigation schemes as a part of expansion of 
irrigation facilities. 
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